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NET-REINFORCED FILM STRUCTURE 
WITH MODIFIED STRAND PROFILE 

Field Or The Invention 

The present invention relates generally to net-reinforced films and, more 
5 particularly, relates to a net-reinforced film having a modified netting strand profile to 
facilitate seal alignment and increase seal strength when the netting is sealed to an 
opposing netting strand or film. 

BACKGROUND OF THE INVENTION 

Film sheeting for use in waste bags, food storage bags, and other packages can 
10 be made stronger by the attachment or coextrusion of a netting onto the film layer. To 
use such films for bags or other packages, it is often necessary to seal one section of 
film to another in a heat seal process. Such seals are necessary, for example, at the 
sides and/or the bottoms of food storage bags and waste bags. The addition of netting 
complicates the sealing process because it can be difficult to line up netting strands 
1 5 with each other or with a heating element to assure a complete and strong seal when 
net-reinforced films must be sealed to each other. Further, sealing films along a thin 
netting strand can result in a weak seal. 

Common net-reinforced films include a uniform profile for the netting strands 
over the entire span of the net. Sealing is commonly accomplished by the application 
20 of heat by a heating element along the seal point. Though the uniform-strand 

configuration has become standard in the art, it contains netting strands along seal 
points having the same thin profile as netting strands in the rest of the net. This 
thinness at the seal points makes it difficult to achieve complete, strong seals because 
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the manufacturer must perfectly align a thin seal strand, a heating element, and an 
opposing thin seal strand or film. 

Summary Of The Invention 

Accordingly, an object of the present invention is to provide a net-reinforced 

film that allows for stronger seals between pieces of film and, at the same time, allows 
for greater mechanical tolerances in the sealing process. 

These objects are achieved by altering the netting strand profiles at seal points. 
Creating a wider netting profile at seal points allows for greater mechanical tolerances 
when aligning strands with each other or with a heating element during the seal 
process. In addition, altering the netting strand profile to have a wider seal area at the 
seal points enables a stronger seal to be formed than is formed using the standard, 
thinner netting strand profile at the seal points. Consequently, there is a need for net- 
reinforced films that have altered netting strand profiles at seal points. 

This and other objects are realized by providing a unique net-reinforced film 
structure. The net-reinforced film structure includes a film layer and a netting attached 
to the film layer having a pattern of netting strands. The netting strands are sealed to 
an opposing film structure along a generally linear seal area. The opposing film 
structure may be either a similar net-reinforced film or a standard non-reinforced film 
sheet. The netting strands in the non-sealed areas of the net-reinforced film structure 
are free from attachment to the opposing film structure. The netting strands along the 
linear seal area have a wider cross-section than the netting strands at the non-sealed 
areas, and this wider cross-section facilitates the sealing process. 
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The above summary of the present invention is not intended to represent each 
embodiment, or every aspect of the present invention. This is the purpose of the 
following figures and detailed description. 

Brief Description Of The Drawings 

5 Other objects and advantages of the invention will become apparent upon 

reading the following detailed description and upon reference to the drawings in which: 

FIG. 1 is a top view of a net-reinforced film structure embodying the present 
invention; 

FIG. 2 is a sectional view taken generally along line 2-2 in FIG. 1; and 
10 FIG. 3 is an isometric view of the net-reinforced film structure in the process of 

being sealed to an opposing film structure. 

While the invention is susceptible to various modifications and alternative 
forms, a specific embodiment thereof has been shown by way of example in the 
drawings and will herein be described in detail. It should be understood, however, that 
15 it is not intended to limit the invention to the particular forms disclosed, but on the 

contrary, the intention is to cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the invention as defined by the appended claims. 
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DETAILED DESCRIPTION OF THE EMBODIMENTS 

Turning now to the drawings, FIG. 1 of the drawings shows a top view of a 

net-reinforced film 10 embodying the present invention. The net-reinforced film 10 
comprises a film layer 12 reinforced with a netting 14. In one embodiment, the film 
5 layer 12 is formed by coextrusion with the netting 14. In this embodiment, the film 
layer 12 may consist of a thermoplastic such as, for example, low-density polyethylene 
(LDPE), linear low-density polyethylene (LLDPE), high-density polyethylene (HOPE), 
metallocene, ethylene vinyl acetate (EVA), or blends of these. The netting 14 may 
consist of, for example, LLDPE, HOPE, polypropylene, polyethylene, 

10 polypropylene/polyethylene copolymer, or metallocene. The thermoplastics used to 
make the netting 14 and the film layer 12 are selected such that the netting can be 
bound to the film through coextrusion at the film formation step without the use of an 
additional adhesive layer. 

The netting 14 is formed during the extrusion process such that two different 

1 5 profiles exist for different types of netting strands. Standard netting strands 1 6 are 
formed using a standard strand profile 18, as shown in FIG. 2, while seal netting 
strands 20 are formed with a modified strand profile 22. The standard strand profile 
18 has a rectangular cross-section with width 26 and depth 28 being roughly equal and 
ranging from about 5 mils to 50 mils. The modified strand profile 22, having width 34 

20 and depth 36, is wider and potentially shallower than standard strand profile 1 8, 

facilitating the sealing process by allowing greater mechanical tolerances and allowing 
for a stronger seal between the seal netting strand 20 and an opposing seal netting 
strand 24 (see FIG. 3) or an opposing film. The modified strand profile 22 may have a 
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width ranging from about 125 mils to 250 mils and a depth ranging from about 5 mils 
to 50 mils. The film layer 12 may have a width ranging from about 0.2 mils to 8 mils. 

The standard netting strands 16 and seal netting strands 20 of the netting 14 
meet at intersections such as intersection 25. The strand widths at these intersections 
5 may remain constant or they may be wider than the strand widths at non-intersecting 
areas. Further, the depth of these intersections may be roughly equivalent to the strand 
depths at non-intersecting areas or they may have up to twice the depth of the strands 
at non-intersecting areas. 

FIG. 3 is an isometric depiction of the seal strand 20, which is coextruded and 

10 affixed to the film layer 12 and the standard strands 16, in the process of being heat- 
sealed to an opposing seal strand 24. The opposing seal strand 24 is coextruded with 
and affixed to an opposing film layer 28 and opposing standard strands 26. As the net- 
reinforced film 10 propagates in the direction shown by the arrow A along with the 
opposing net-reinforced film 32 past a heat sealing element 30, the heat sealing element 

15 30 contacts the seal area from above, moving in the direction shown by the arrow B, 
and forms a strong heat seal between the seal netting strand 20 and the opposing seal 
netting strand 24. The heat sealing element 30 may be comprised of any of several 
heating elements known in the art, such as a single hot bar, a dual hot bar sealer, or a 
hot wire through teflon tape. 

20 Because both the seal netting strand 20 and the opposing seal netting strand 24 

are formed using substantially the same modified strand profile 22, a significantly 
greater margin for error in aligning the seal netting strands 20 and 24 and the heat 
sealing element 30 can be achieved than if seal strands had the same profile as standard 
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strands. This increases the possible speed and efficiency of the process, because small 
adjustments to alignment will not have to be made. Further, the increased widths of 
the seal netting strand 20 and the opposing seal netting strand 24 allow for more 
surface area contact by the heat sealing element 30, giving rise to a stronger seal than 
5 could be achieved if the seal netting strands were formed with the standard strand 
profile 18. 

While the present invention has been described with reference to one or more 
particular embodiments, those skilled in the art will recognize that many changes may 
be made thereto without departing from the spirit and scope of the present invention. 
1 0 Each of these embodiments and obvious variations thereof is contemplated as falling 
within the spirit and scope of the claimed invention, which is set forth in the following 
claims. 
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What Is Claimed Is : 

1 . A net-reinforced film structure, comprising: 
a film layer; and 

a netting attached to said film layer and having a pattern of netting strands, said 
netting being sealed to an adjacent film structure along one or more generally linear 
5 seal areas and being free of attachment to said adjacent film structure at non-seal areas, 
the netting strands at said seal areas having a wider cross-section than the netting 
strands at said non-seal areas at a time prior to sealing said netting to said adjacent film 
structure along said one or more generally linear seal areas. 

2. The film structure of claim 1 wherein the netting strands at said seal areas have 
10 a shallower cross-section than the netting strands at said non-seal areas at a time prior 

to making said generally linear seal at said generally linear seal area. 

3 . The film structure of claim 1 wherein the film layer is comprised of a film 
material selected from a group consisting of low-density polyethylene, linear low- 
density polyethylene, high density polyethylene, metallocene, ethylene vinyl acetate, 

1 5 and blends of these. 

4. The film structure of claim 1 wherein the netting is comprised of a netting 
material selected from a group consisting of linear low-density polyethylene, high- 
density polyethylene, polypropylene, polyethylene, polypropylene/polyethylene 
copolymer, and metallocene. 
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5. The film structure of claim 1 wherein the netting strands at the seal areas have a 
width greater than or equal to about 60 mils. 

6. The film structure of claim 1 wherein the netting strands at the non-seal areas 
have a width greater than or equal to about 5 mils. 

5 7. The film structure of claim 1 wherein said adjacent film structure is an opposing 
film layer. 

8. The film structure of claim 1 wherein said adjacent film structure is an opposing 
net-reinforced film structure. 

9. A net-reinforced film structure, comprising; 
10 a film layer; and 

a netting attached to said film layer and having a pattern of netting strands, said 
pattern being comprised of standard netting strands and seal netting strands. 

10. The net-reinforced film structure of claim 9 wherein said netting strands are 
placed in an orthogonal pattern. 

15 11. The net-reinforced film structure of claim 9 wherein neighboring ones of said 
netting strands are spaced greater than or equal to about 0.25 inches from each other. 
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12. A method of forming a net-reinforced film structure, said method comprising: 
providing a film layer; 

attaching a netting to the film layer, said netting including standard strands and 
seal strands, said seal strands having a wider cross-section than said standard strands; 
and 

sealing said netting to an adjacent film structure along said seal strands. 
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ABSTRACT 



A net-reinforced film structure includes a film layer and a netting attached to 
the film layer having a pattern of netting strands. The netting strands are sealed to an 
opposing film structure, which may be either a similar net-reinforced film or a standard 
sheet of film, along a linear seal area. The netting strands in the non-sealed areas of 
the net-reinforced film structure are free from attachment to the opposing film 
structure. The netting strands along the linear seal area have a wider cross-section 
than the netting strands at the non-sealed areas, and this wider cross-section facilitates 
the sealing process. 
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PATENT APPLICATION 
DOCKET NO.: PCOS:052 



RULES 63 AND 67 (37 C.F.R. 1.63 and 1.67) 
DECLARATION AND POWER OF ATTORNEY 

FOR UTILITY APPLICATIONS 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

and 

I believe that I am the original, first and sole inventor (if only one name is listed below) 
or an original, first and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled: Net-Reinforced Film 
Structure With Modified Strand Profile , the specification of which: (mark only one) 

x (a) is attached hereto. 

(b) was filed on _ as Application Serial No. _ and was amended on (if 

applicable) 

(c) was filed as PCT International Application No. PCT/ on and 

was amended on (if applicable). 

(d) was filed on as Application Serial No. and was issued a Notice of 

Allowance on . 

(e) was filed on and bearing attorney docket number 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims as amended by any amendment referred to above or as allowed 
as indicated above. 

I acknowledge the duty to disclose all information known to me to be material to the 
patentability of this application as defined in 37 CFR § 1.56. If this is a continuation-in-part 
(CIP) application, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner provided by the first paragraph of 
35 U.S.C. § 1 12, 1 acknowledge the duty to disclose to the Office all information known to me 
to be material to patentability of the application as defined in 37 CFR § 1.56 which became 
available between the filing date of the prior application and the national or PCT international 
filing date of this application. 

I hereby claim foreign priority benefits under 35 U.S.C. § 119/365 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate filed by me or my assignee disclosing the 
subject matter claimed in this application and having a filing date (1) before that of the 
application on which my priority is claimed or, (2) if no priority is claimed, before the filing date 
of this application: 
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J. KEVIN GRAY, Reg. No. 37,141 
STEVEN R. GREENFIELD, Reg. No. 38,166 
J. PAT HEPTIG, Reg. No 40,643 
SHARON A. ISRAEL, Reg. No. 41,867 
JOHN R. KIRK JR., Reg No. 24,477 
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TIMOTHY M. KOWALSKL Reg. No. 44,192 
JAMES F LEA III, Reg. No. 41,143 
ROBERT W. MASON, Reg. No. 42,848 
ROGER L MAXWELL, Reg No. 31,855 
ROBERT A. McFALL, Reg. No. 28,968 
LISA H. MEYERHOFF, Reg. No. 36,869 
STANLEY R. MOORE, Reg. No. 26,958 
RICHARD J. MOURA, Reg. No. 34,883 
MARK V. MULLER, Reg. No 37,509 
P. WESTON MUSSELMAN JR. Reg No. 31,644 
SPENCER C PATTERSON, Reg No. 43,849 
RUSSELL N. RIPPAMONTI, Reg. No. 39,521 
STEPHEN G RUDISILL,, Reg. No 20,087 



HOLLY L. RUDNICK, Reg No. 43,065 
J.L. JENNIE SALAZAR, Reg. No. 45,065 
KEITH W SAUNDERS, Reg No. 41,462 
JERRY R. SELINGER, Reg. No. 26,582 
KEVIN J. SIMONS, Reg. No. 45,1 10 
BOBBY D. SLATON, Reg. No. 43.130 
GARY B. SOLOMON, Reg. No. 44,347 
WAYNE O STACY, Reg. No. 45,125 
SCOTT B. STAHL, Reg. No. 33,795 
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BRIAN D. WALKER, Reg. No. 37,751 
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all of the firm of JENKENS & GILCHRIST, a Professional Corporation, 1445 Ross Avenue, 
Suite 3200, Dallas, Texas 75202-2799, as my attorneys and/or agents, with fall power of 
substitution and revocation, to prosecute this application, provisionals thereof, continuations, 
continuations-in-part, divisional, appeals, reissues, substitutions, and extensions thereof and to 
transact all business in the United States Patent and Trademark Office connected therewith, to 
appoint any individuals under an associate power of attorney and to file and prosecute any 
international patent application filed thereon before any international authorities, and I hereby 
authorize them to act and rely on instructions from and communicate directly with the 
person/assignee/attomey/firm/organization who/which first sent this case to them and by 
whom/which I hereby declare that I have consented after full disclosure to be represented 
unless/until I instruct them in writing to the contrary. 
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Please address all correspondence and direct all telephone calls to: 



Michael J. Blankstein, Esq. 
Jenkens & Gilchrist, P.C. 



1445 Ross Avenue, Suite 3200 



Dallas, Texas 75202-2799 
214/855-4500 



214/855-4300 (fax) 



I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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